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CHAPTER I
THE PROBLEM AND DEFINITION OF TERMS

I.

INTRODUCTION

The growth of educational technology during the past
thirty years can be illustrated by the numerous kinds and
variety of uses of audio-visual equipment found in the

classroom today.

The development of devices, materials.

and techniques to supplement teaching took a dramatic surge
upward between 1935 and 1940.

This movement was due prin-

cipally to the research and funding provided by the Rockefeller Foundation and the Payne Fund of New York (8:6).
During the war years the technology of instruction
moved from the schools into industry and the military area.
Following World War II the use of audio-visual materials in
the schools took another turn upwards.

Subsequently, in

the mid-fifties this upward movement was accelerated by
money from the Ford Foundation and the National Defense
Education Act (8:6-8).
These advances made in instructional technology have
allowed educators to provtde a multi-media approach,to
learning.

Classroom teachers recognize the influence of

audio-visual instruction and often base class activities
upon their use.

Equipment such as tape recorders, film-

strip projectors, and much of the sixteen millimeter and

2

eight millimeter motion picture equipment can easily be
utilized by all age levels in the public schools.
However, the use of multi-media equipment, while
proven beneficial in the educational milieu, has also presented perplexing problems to educators.

Questions must be

answered, such as which types of instructional materials
will prove most effective with individuals as well as
groups and which equipment provides ease of usage by students as well as teachers.

Also, the educator needs to

know the availability of media for educational purposes,
and the administrator must determine expenditure priorities
based upon limited budgeting.
The availability of technological devices for instructional purposes relies heavily upon the results of
research.

Research can provide the foundation for con-

tinued availibility of equipment and materials designed to
enhance teaching methodology.

Areas of needed research are

the utilization of eight millimeter and sixteen millimeter
motion picture equipment, overhead projectors, tape,recorders, and various other instructional devices.

Information

regarding uses, and projected uses, is of concern to
educators who must prepare budgets and plan instructional
programs.

3

11.

STATEMENT OF THE PROBLEM

Educators recognize the contributions motion picture
films make in the classroom learning situation.

However,

the problem of determining budget expenditures necessitates
a continual evaluation of the utility of specific equipment.
This study was an attempt to ascertain the past and future
preferences for eight millimeter and sixteen millimeter
motion picture projectors.

For purposes of this investiga-

tion, the following null hypothesis was used:
Given a hypothetical grant, there would be no significant difference in preference for purchasing eight
millimeter motion picture projectors over sixteen millimeter motion picture projectors by first-class school
districts in the state of Washington.
Purpose .2!

~

Study

The purpose of the study was two-fold:

(l) to de-

termine the ratio of eight millimeter to sixteen millimeter

motion picture projectors presently available in the firstclass school districts in the state of Washington; and (2)
to find if that preference ratio would change if funding
would be readily available for purchase of motion picture
projectors.
Significance

2!

~

Study

The presentation of the results of this study may
be significant to educators in that very little research

4

has been undertaken in the state of Washington regarding
the use of the sixteen millimeter projector as compared
with that of the eight millimeter projector.

The results

of this investigation would be beneficial to school district
personnel who will be responsible for the future purchasing
of such equipment.

These results would also give insight

to film library and media center personnel who must supply
the necessary software to meet the demands of educators and
students.
Limitations .2!

!b!

Study

This study was limited to a survey of first-class
school districts in the state of Washington.
ther limited to:

It was fur-

(1) determination of the numbers of six-

teen and eight millimeter motion picture projectors presently being used in these districts; and (2) the predicted
future purchasing trends regarding such equipment.
There was no attempt to survey the uses of any other
types of audio-visual equipment currently available in
schools.
The null hypothesis was accepted or rejected solely
upon the basis of the results of this survey.
The study was limited to a two-month period of investigation beginning February 2, 1970, and terminating
April 2, 1970.
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Scope

2! Sb! Study
The study was undertaken after reviewing literature

which enabled the writer to determine a rationale for proceeding with the investigation.
The research design used was the questionnaire survey method.

It was practical to limit the survey to first-

class school districts because it provided a more realistic
control of variables such as population size, geographical
location, etc.
Because many of the first-class school districts
surveyed did not have a media center as such, the questionnaire was sent to school superintendents in all districts.
The questionnaire and accompanying cover letter were sent
to superintendents on February 2, 1970.

A follow-up letter

was sent to school districts not responding on March 2, 1970
(Appendix A).
The information contributed by the questionnaire
respondents was compiled and analyzed to ascertain the number of sixteen millimeter and eight millimeter motion picture projectors presently being used by the schools and the
future preferences for such equipment.

The results.of the

data obtained from the questionnaire were used to formulate
conclusions and recommendations to the study.
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Ill.

DEFINITIONS OF TERMS

Sixteen _M_il_l_i_m_e_t_e_r Film
A motion picture film that is sixteen millimeters in
width (about eleven-sixteenths of an inch) with forty
frames to the foot.

The film may be either in color or

black and white and may have a magnetic, optical, or no
sound track.

The aspect ratio is four to three.

Eight Millimeter Film
A motion picture film that is eight millimeters in
width, with sprocket holes on one side only, either super
or standard format.

The film may be either color or black

and white and may or may not have a sound track.
Format
Size and location of frames, sprocket holes, and
sound track on motion picture film.
Super Eight Film
An eight millimeter film, sometimes referred to as

"single eight", that has an exact four to three aspect
ratio.

The frame size is about 50 per cent larger than

that of the standard eight film.
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Standard Eight

I!!!!

Also called "regular eight", "old eight", or "cine
eight", film with an aspect ratio of 192 to 145 with larger
sprocket holes and smaller frame size than that of super
eight.
Convertible Projector
A projector that has the capability of projecting an
image from either super eight or standard eight film.

Magnetic Sound
Sound potential carried by a thin stripe of iron
oxide upon which magnetic patterns have been formed, in the
same manner as on a magnetic audio tape.
Optical Sound
Sound potential carried as a visual image on motion
picture film with a photographic or optical track.

l11m~
Film with the beginning and end joined as to form a
continuous loop.

--Reel to Reel

Film carrier system comprised of only a film reel

and a take-up reel.
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Cartridge
A container that holds and transports the film without a reel or a container that encloses a reel and film.
Hardware
Mechanical equipment such as motion picture projectors, slide projectors, tape recorders, video tape recorders, etc.
Software
Educational media such as films, filmstrips, tapes,
etc., used with mechanical equipment.

-------Past Preference

Present inventory of all sixteen millimeter and

eight millimeter motion picture projectors.
Future Preference
All sixteen millimeter and eight millimeter motion
picture projectors that would be purchased upon receipt of
hypothetical grant.
First-class School District
A school district having a population in excess of
10,000, as shown by any regular or special census or
by any other evidence acceptable to the county superintendent, shall be a school district of the first
class (2:84).
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IV.

OVERVIEW OF THE REMAINDER OF THE STUDY

Chapter 11 describes a review of literature relating
to the history and utilization of sixteen millimeter and
eight millimeter motion picture projectors.

Review of re-

search and a discussion of trends in utilization of various
formats are also presented.
Chapter 111 sets forth the methods and procedures
used in developing the research design and conducting the
study.

The formula used for statistical analysis of the

results of the questionnaire is given, along with rationale
for its use.
Chapter IV presents a breakdown of the results of
the questionnaire with analysis of the data presented in
reference to the null hypothesis.
Chapter V summarizes the study, presents conclusions
reached by the investigator, and offers recommendations and
suggestions for further research.

CHAPTER 11
REVIEW OF LITERATURE
1.

HISTORICAL BACKGROUND

Present-day motion picture films, cameras, and projectors are the result of many years of research, invention, and development.

The first blurred photographic

image was made on a sensitized pewter plate in 1826 by
Nicephore Niepce.

Successive photographic developments

were the daguerreotypes of Louis J.M. Daguerre (sensitive

copper plates treated with mercury vapor), the silver chloride film developed by Fox Talbot, the wet glass plates of
the Crimean and Civil War periods, and the vastly improved
dry glass plates of 1871.

By 1890, the roll film and Kodak

camera, developed by the Eastman Company, made photography
popular with millions of people.
Color photography had a slower start as it was 1904
before the first reliable color system was introduced.
From that time color photography continuously improved in
quality (40:64-72).
The introduction of motion pictures was dependent
on more than just improvements in the photographic processes.

It had to await three inventions.
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The first waa a flexible strip of film that could
carry a series of images; the second was a camera that
could take hundreds of photographs in rapid succession;
the third was a device for projecting images onto a
screen (3:248).
Celluloid roll film, which appeared on the market in
1870, was used by Thomas Edison in his kinetograph camera
which carried a series of small images that could be viewed
by one person at a time.

Edison's kinetograph of 1889 was

followed six years later by the projection of the first
moving pictures to a public audience from the cinematographe,
a motion picture projector invented by Auguste and Louis
Lumiere (3:248).
By the turn of the century, one-minute films, shown
in fairground booths or empty stores, were a popular
form of working-class entertainment \3:248).
Early canned sound came in the form of impressions
implanted on cylinders and disks.

Later, other methods of

storing sound came into use, such as photographic patterns
of sound printed on film and magnetic patterns of sound
placed electronically on tape or film striping.
Magnetic recording was invented in 1898 by a Danish
engineer, but it did not become practical until it was
perfected in Germany during World War 11. Instead of
recording sound as bumps in a groove, this system converts the vibrations into electrical impulses that are
recorded as magnetic patterns on plastic tape (45:116).
However, it was optical sound that had the greatest
impact on the thirty-five and sixteen millimeter film industry.

Optical sound was the result of the synthesis of the
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achievements of many scientists who combined their efforts
for the sound film most common on today's market.
The motion picture and the phototube made a strange
match, marking the culmination of years of research by
Lee De Forest, inventor of the audion, by George Eastman, the film maker, by General Electric researchers
and many others. The resulting device--sound film-was an ingenious synthesis. The sounds, as they were
recorded, were converted into electric signals, which
varied the pattern of a light beam on a strip of film
beside the picture frames. Converting this pattern
back into sound was a simple matter of putting a photoelectric tube to work. A sharp pinpoint of light was
focused against this sound track; its beam passed
through the track and struck a photoelectric tube on
the other side. As the film (and the track) moved between them, the varying light waves were picked up by
the photoelectric tube and transformed into tiny electric signals. Vacuum tubes amplified them; loudspeakers
turned them back into sound (43:152).
The first motion pictures in color were shown in the
early 1920 1 s, and by 1926 the first motion picture with
sound was shown at the Warner Theater in New York (39:86).
By the 1930 1 s, thirty-five millimeter film had grown to be
a media of vast importance in entertainment, information,
and in the propaganda field.

The potential of film for use

in education had been recognized in the twenties and further
exploited in the thirties, but the great expansion was after
World War 11.
ln 1940 there were but twenty-five thousand 16mm
sound motion-picture projectors and almost no 8mm projectors in the United States; within fifteen years,
however, the number had jumped to over half a million
(8:164).
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Sixteen millimeter film has been used in education
from the mid-thirties, but it gained its real impetus in
education as a result of standardization achieved through
film and equipment requirements of World War 11.

Most six-

teen millimeter film has optical sound, but magnetic and
silent film are available.
On the other hand, the eight millimeter film, which
made its debut in the early thirties, followed a different
path.

It began as a media for the amateur with some spill-

over into the educational field on the local level.

By the

l950's a limited amount of eight millimeter sound projectors had reached the market, but not until the 1960's did
they appear in any volume.
In the middle sixties two new eight millimeter formats appeared:

the short-lived M-format, which introduced

optical sound to the eight millimeter scene, and super
eight produced by Eastman Kodak.

At present, there are

basically two eight millimeter film formats, super eight
and standard eight.
and optical.

There are two sound systems, magnetic

There are two primary carrier systems, car-

tridge and reel to reel.

There are two cartridge systems,

the endless loop cartridge and the reel within cartridge
concept or non-loop cartridge.
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11.

UTILIZATION

The availability of software to fulfill specific educational objectives should be of prime importance in the
consideration of purchasing any type of motion picture projector.

Also to be considered is the probability of teacher-

made instructional films and the possibility of student productions.
Lewis Herman discusses some broad classifications into which instructional films can be divided.

Giving some

consideration as to how these classifications fit into the
educational objectives of the school and of indiVidual
teachers could be of some assistance in fitting the right
projector to the task at hand.
The skill film teaches practical proficiency in a
procedural process that requires manual or mental
skills, along with the use of the necessary equipment
or instruments.
The drill film is much like the skill film in purpose except that it relies more on the repetition of a
few limited procedures and emphasizes the teaching of
manual dexterity.
The ~formatton film supplies immediate and backgroundformat on Iiisocial studies, life sciences,
and other such curriculums • • • customs, mores, and
living conditions of people in faraway places or of
people across the street, life in a drop of water of
life in the sea • •• the world of such information is
one of infinite proportions.
The appreciation film teaches the history, the comparative values, and the esthetic qualities of all the
fine arts so that the Viewer's new understanding and
insight can either add to his intellectual knowledge
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or develop, increase, or improve his capacity for performing in the arts.
The documentar;x fi1:!! is a realistic portrayal, in
depth, of a contemporary--or past--culture or situation
• • • to supply background material and unbiased social
information as they relate to history, geography, customs, and mores.

The science film can be one that teaches procedures
in any of the many"""scientific subjects in which case it
can become a skill film, or it may deal with the relation of these procedures to industry.
The attitude film attempts to restructure harmful or
objectionable opriiions and attitudes • • •
The provocative !!l:!!! ••• has discussion-provoking
propensities and can be adapted to social studies,
choice and practice of occupation, etiquette, ethics-in fact, to any subject on which there are diametrically opposite opinions • • •
The orientation !!J:!!! ••• to present a limited
overview of any subject, process, situation, or event,
concentrating on generalizations rather than on specifics • • • to present the student with a comprehensive
overview of the contents of the entire forthcoming series.
The industry film concerns itself with the operational procedures of a single industry--or branch of it
--and in actuality is a specific type of orientation
film {27:5-7).
Since availability of film is the first consideration in the purchasing of projectors, it may be of value to
note that the National Union Catalog 2.£, Motion Pictures !!!s!,
Filmstrips lists the addresses of over 1,500 producers and
distributors of currently available motion pictures and
filmstrips {42:vii-xxix).
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Thomas

w.

Hope lists in the November, 1968, Journal

of the SMPTE the following eight millimeter silent short
film categories and numbers of films within each category
available as of August 1, 1968 (29:1212):
Arts • • • • • • • •
Awareness • • • • •
Education • • • • •
Geography • • • • •
Guidance • • • • • •
Health and Safety •
History • • • • • •
Home Economics • • •
Industrial Arts • •
Language • • • • • •
Mathematics • • • •
Nature Study • • • •
Nursing • • • • • •
Religion • • • • • •
Science • • • • • •
Sports • • • • • • •
Travel • • • • • • •
Vocational Training
TOTAL • • • • • • •

• •
• •
• •
• •
• •

•
•

•
•

•

•
•
•
•
•
•
•

• •

•
•
•
•
•

• •
• •
• •

• •

• •

• •
• •
• •

• •
• • •

• •
• •

• • •

472
407
171
369
21
193
180
176
852
101
217
360
132
85
1,645
564
247
41
6,233

Hope, in the same journal exactly one year later,
reported on the distribution of hardware in the schools of
the nation (30:982):
Schools spent a total of $38 million for 16mn and
8mm projectors plus accessories. $29.7 million went
for 16mm and $7.6 million for 8mm. Another $800,000
went for variable-speed silent projectors used by
coaches in sports analysis.
The distribution of 16mm sound projectors bought in
1968 is approximately as follows:
Elementary
Secondary
Private
Higher

11,700
24,500
2,000
10,800
49,000
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In 1968, 35,000 silent super eight and 5,000 sound
super eight motion picture projectors were sold to schools
(30:988).

III.

TRENDS

Educators are not always in agreement as to specific
uses or future demands of the hardware for instructional
media.

This lack of agreement, along with not knowing if

a product will or will not fulfill the requirements asked
of it, or whether or not the product Will become obsolete
sooner than anticipated, are problems of concern to an educator procuring any type of audiovisual equipment.

Not on-

ly are educators concerned, but so are the manufacturers and
suppliers of audiovisual hardware.

If either of the parties

becomes too apprehensive, no progress is made.

The~efore, a

sampling of opinions from educators and manufacturers as to
what they believe will happen in the audiovisual field can
be of value in setting procurement goals, and in establishing some manufacturing guidelines.

The primary concern of

this study was what the educator requires from educational
hardware (in this case sixteen millimeter and eight millimeter projectors), but if the suppliers are not made aware
of these demands and requirements, then there will likely
be a resulting breakdown in qualitative fulfillment of requirements.
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Steve Knudsen, in the early sixties, gave the following example of projector usage:

A botany teacher was lead-

ing a class discussion when a student asked a leading question about chlorophyl.

The teacher responded by going to a

wall cabinet, selecting a film entitled "Chlorophyl", and
placing the film on a self-threading ready-to-go projector.
The effect of immediacy arising from the student's question
was not lost.

By time-lapse photography, a concept was

shown in minutes that would have taken hours by the experimental method (20:116).
In a 196S issue of~, Louis Forsdale, a strong advocate of eight millimeter film in education, listed the following characteristics of an "ideal" educational film system:
'1he system should be simple. Cameras, projectors
and associated equipment should be simple enough for
teachers and students, including young ones, to use
with ease and without undue possibility of damage.
It should be inexpensive. Both hardware and film
should be inexpensive enough to be within the range of
almost every school system, preferably to be placed in
many classrooms, in libraries, in study carrels, etc.
Components should be inexpensive enough to permit replacement as inevitable obsolescence occurs.
It should be of adequate quality. Picture and sound
should be of quality adequate for use with an audience
ranging in size from one person to a large group. Equipment should be dependable in daily use by ordinary people--including children.
It should be portable. All components of the system
should be highly portable to permit use in a variety of
educational settings.
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It should provide accessibility to large amounts of
film material. Teachers and students should be able to
choose films they need, when they need them, from a
considerable library of films close at hand.
It should be useful in the local production of
films. The "ideal" educational film system should permit the local production of motion pictures by students
and teachers as well as the showing of educational
films which are prepared professionally (10:2).
Forsdale is critical of educators who are not as
far-sighted as he in reaching toward his "ideal" educational
film system and who do not recognize obsolescence:
The fate of "8" and many another technology depends
upon our ability to let go of Old Dobbin's reins and
grasp the steering wheel. State and Federal government
can play a major role here, as can the courage of the
taxpayer (13:2).
Nevertheless, just a few years ago, a sampling of
twenty-five school systems across the United States showed
a lack of acceptance of eight millimeter because of (1) a

lack of choice in cartridge loading equipment, (2) too little offered in software, (3) a commitment to their existing
sixteen millimeter libraries, and (4) to maintenance problems (4:8).
On the other hand, Jerrold E. Kemp believes the
three key factors to the growth of eight millimeter film
in education are:

(1) the availability of low cost, easy-

to-operate projectors and inexpensive film prints, (2) the
expanded activity of locally-made films by teachers and
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students, and (3) increased emphasis on independent learning by students (33:19).
Consequently, when and if eight millimeter film
achieves the interchangeability among machines as now ex-

ists for sixteen millimeter film, a major barrier to acceptance will be met.

Charles G. Bollmann reports:

Fortunately, some of the needed technical standards
have recently been approved by the United States of
America Standards Institute (USASl) under the sponsorship of the Society of Motion Picture and Television
Engineers (SMPTE), and additional ones are under active
development.
Specifically, two standards have been approved for
Super 8mm film which provide:
That the projection speed for Super 8 sound film
shall be 24 frames per second;
That a magnetic sound record shall precede its
corresponding picture by 18 frames, t l frame.
A third proposed standard deals with the placement
of optical sound records on Super 8 film and will no
doubt, reflect current industry practice (5:ll-12~.
In 1969, Nat

c.

Myers, Jr., of the Fairchild Camera

and Instrument Corporation predicted that, "Within three
years, unit sales of super 8mm cartridge sound film projectors in the educational market will exceed unit sales of 16
mm sound projectors" (41:ll).

And an interview survey of

leading producers brought forth the following prediction:
"Technicolor's Mr. Fletcher foresaw a 50 percent rise in
dollar sales of all motion picture projectors by 1975, with
8mm sales growing much faster than 16mm sales" (14:16).
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The following graph, Figure l, gives some indication
of what is happening in the field.
Venture Marketing Associates, Inc., a La Jolla,
California, market advisory and research firm, has
completed an in-depth survey of 420 AV directors in
public schools throughout the United States. The
survey was undertaken to facilitate the forward
planning of both manufacturers and users of the fast
changing AV hardware and software equipment.
Information was collected by long-distance Wide
Area Telephone System lines from AV directors who will
purchase equipment for over ten million students. The
survey covered 23 AV equipment categories and was large
enough to produce accurate information for five school
district sizes and six national regions (48:76).
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IV.

SUMMARY

Today's motion picture industry is a culmination of
many years of photographic progress, invention and research;
results of the storage of sound on disks, tapes, and films;
and the ongoing development of the motion picture projector and camera.

There has been continuing change within

the motion picture industry.

The field of education has

seen three sizes of film--thirty-five millimeter, sixteen
millimeter, and eight millimeter.

The decline of thirty-

five millimeter and the reign of sixteen millimeter have
been progressive ever since the end of World War II.

The

entry of eight millimeter film into the school market in
the sixties has shown subsequent growth.

According to the

Venture Marketing Association, Inc., the preference for the
eight millimeter silent loop cartridge projectors and eight
millimeter color film showed a decided gain in the 1969-1970
school year, with a downturn in sales of sixteen millimeter
manual-threading projectors and sixteen millimeter film
during the same period.

CHAPTER III
METHODS AND PROCEDURES
The purpose of this study was to test the following
null hypothesis:
Given a hypothetical grant, there would be no significant difference in preference for purchasing eight
millimeter motion picture projectors over sixteen millimeter motion picture projectors by first-class school
districts in the state of Washington.
In order to test this hypothesis it was necessary to
survey a large segment of the state's public school population.

'n>.is chapter outlines:

(l) selection of subjects,

(2) development of survey instrument used, and (3) analysis

of data.
1.

SELECTION OF SUBJECTS

Subjects used in this study were the sixty-nine
first-class school districts in the state of Washington.
'n>.e questionnaires were directed to the superintendents of
the school districts because in many districts audiovisual
or instructional media directors were not listed in the
Washington Education Directory (50).

'n>.e size of indivi-

dual school districts surveyed ranged from under 3,000 to
over 90,000 students.

'n>.e total student population of

schools surveyed ran in excess of 600,000.
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II.

CONSTRUCTION OF SURVEY QUESTIONNAIRE

The questionnaire was purposely kept concise to
facilitate a large return.

In order to ascertain past

preferences and future preferences for sixteen millimeter
and eight millimeter projectors, the superintendent of ·each
district was asked to complete a questionnaire (Appendix A).
Because the eight millimeter field was not standardized, as
was the sixteen millimeter field, it was asked that a preference be indicated within a choice of equipment if eight
millimeter projectors were specified.

All past preferences

were indicated by the actual inventory or count of projectors within a district.

Whereas the future preferences

were to be indicated by apportioning a hypothetical grant
to the purchase of sixteen millimeter and eight millimeter
projectors, percentages were requested.

This apportion-

ment was to total 100 per cent of the grant in response to
the procurer's judgment as to how the monies could be best
utilized in the motion picture projector realm.
A space for comments was allowed on the questionnaire to elicit any further information as to the respon-

dent's preference or preferences if he so desired.

III.

METHOD OF ANALYSIS

All existing projectors inventoried in the school
districts were tabulated and then converted to percentages
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so that for each of the districts used, there was a ratio
between the sixteen millimeter and eight millimeter projectors.
The percentages from the hypothetical grant were
tabulated, then changed to dollar figures by multiplying
the amount of the grant by the percentage figures.

The

dollar figure in each case was then divided by the averaged
cost of the appropriate type of projector to obtain the
number of machines.

The projectors were then converted to

percentages to obtain a future preference ratio between the
sixteen millimeter and eight millimeter projectors.
The dollar amount of the hypothetical grant in each
district was equal to twice the number of students within
the district.

The number of students was obtained from the

questionnaire.
The dollar value of the projectors was det•rmined by
'

using list prices and averaging, for example, for the sixteen millimeter projectors, seven different makes and sixteen different models were used.

The resulting average

probably would not be the same as that of any one district
as school costs undoubtedly would reflect bid or volume
discounts.

But for consistency the averaging of list

prices was considered adequate.
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In order to determine if there was a significant
difference in future purchasing preference of the responding school districts, it was appropriate to use a method of
statistical analysis which differentiated between correlated
proportions.

Quinn McNemar developed an efficient shortcut

test for differences between correlated proportions.

The

formula is:

z ratio=

b - c

Where band care "yes-no" and "no-yes" proportions in the
symbolic 2 x 2 table below:
No
Yes
No

Yes

EG
~

Hence, band c cells are discordant ones (24:222-223).
McNemar's test was utilized to analyze the data to
test the null hypothesis in the following manner:
Decrease

Increase
Decrease

Increase

CHAPTER IV
ANALYSIS OF THE DATA
'lbe purpose of the study was two-fold:

(1) to

determine the ratio of eight millimeter to sixteen millimeter movie projectors presently available in the firstclass school districts in the state of Washington; and (2)
to find if that ratio would change if funding and software
would be readily available for motion picture projectors.
The following null hypothesis was tested:
Given a hypothetical grant, there would be no significant difference in preference for purchasing eight
millimeter motion picture projectors over sixteen millimeter motion picture projectors by first-class school
districts in the state of Washington.

I.

RESPONDENTS

Questionnaires were sent to the superintendents of
the sixty-nine first-class school districts in the state of
Washington.
cent return).

Sixty-two school districts responded (a 90 per
Five of the sixty-two returns were incomplete.

This study was based on the remaining fifty-seven questionnaires (83 per cent of the first-class school districts).
There were 588,257 students tabulated from the fifty.
seven school districts used in this study.

This figure was

doubled and used as the basis for the total of hypothetical
grants:

$1,176,514.00.
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11.

PROJECTORS ON HAND

There were 4,053 sixteen millimeter and 797 eight
millimeter projectors on hand in the fifty-seven school
districts in this study, showing a preference ratio of
83.57 per cent for the sixteen millimeter motion picture
projectors to 16.43 per cent for the eight millimeter motion picture projectors.

111.

FUTURE PREFERENCES

The number of projectors that could have been purchased by the hypothetical grant given responding school
districts were tabulated.

The allotment of grant monies

would have purchased 1,025 sixteen millimeter and 2,693
eight millimeter projectors, indicating a future preference
ratio of 27.57 per cent to 72.43 per cent, respectively.
Fifty-three of the fifty-seven school districts
showed better than a 10 per cent future preference increase
for eight millimeter projectors as compared with sixteen
millimeter projectors.
The

z ratio

for differences between the correlated

proportion equaled 6.3 and p <.0001.

Therefore, the null

hypothesis was rejected.
Tables I through IV and Figures 2 and 3, Appendix B,
further substantiate statistical data for the above information.

CHAPTER V
SUMMARY, CONCLUSIONS, REC~ENDATIONS AND
ADDITIONAL IMPLICATIONS OF THE STUDY
I.

SUMMARY

Purpose .2! Study
Administrative personnel of media centers need to
know what the trends are regarding motion picture hardware
and software in the educational field.
Procedure .2! Study
A questionnaire survey form of research was utilized
to gather responses from which the past and future preferences for the sixteen and eight millimeter projectors
could be evaluated.

-

See Appendix A.
11.

CONCLUSIONS

The z test was used to test the following null
hypothesis :
Given a hypothetical grant, there would be no significant difference in preference for purchasing eight
millimeter motion picture projectors over sixteen millimeter motion picture projectors by first-class school
districts in the state of Washington.
The research probability outcome was at a level less
than .0001.

The null hypothesis was rejected.
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III.

RECOMMENDATIONS

With new eight millimeter cartridge projectors (both
silent and sound) just coming on the market, it would seem
that further investigation as to what impact these new
machines will have on education and the educational market
should be considered.

Should eight millimeter be limited

to the single concept, or will it also be able to do everything that the sixteen millimeter film does now, or will
its destiny fall somewhere in between these extremes?
These questions can only be answered by the classroom teacher.

Therefore, classroom teachers will have to

be asked how they are now, and how they will be, using this
media.

Not only will the future of eight millimeter film

have to be determined in regard to single concept versus
multiple concept, but also whether it is better suited to
individualized study or mass study (as is sixteen milli•
meter), or can it equally well fulfill both functions?
How concerned should educators become in standardizing the eight millimeter film industry?
dardization is desirable?

How much stan-

Would it be better to standard-

ize on eight millimeter optical sound with the possibility
of lower print costs, or magnetic sound whereby the teacher
can dub in his own audio, or go to the extent of both
optical and magnetic sound on the same film?

There are
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other questions to be considered, such as, is there a place
in the school market for both reel to reel and cartridge
equipment?

If a decision should be made in favor of car-

tridge projectors, then what type of cartridge would be the
most advantageous?
These are questions that educators in administration,
the classrooms, and in the instructional media canters have
to consider very carefully.

IV.

ADDITIONAL IMPLICATIONS OF STUDY

Although there was a definite trend in preference
toward eight millimeter movie projectors, the idea of eight
millimeter as an individual tutor has a long way to go before the student/eight millimeter projector ratio gap narrows to the point where it can be acknowledged as being accepted.

See Appendix B.
See Appendix C for selected coments on question-

naires from school districts in the state of Washington.
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Dear Dr.

___________

,

Educational films have been useful teaching
tools in almost every subject area, and instructional media centers want to keep pace with the
demand.
However, film format has been changing, and
we would like to know what media the people in the
field consider most convenient and economical for
school use.
The success of this research study depends
upon your assistance. Please delegate the task
of completing the enclosed questionnaire to the
most appropriate person on your staff.
Thank you for your considerate attention.

Sincerely yours,

M. E. Ruth

Instructional Technology
Graduate Student
Central Washington
State College

Encls:
Questionnaire
SSAEnv.
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QUESTIONNAIRE TO _ _ _ _ _ _ _ _ _ _ _ _ _ __
1.

Number of students in district-----------------

2.

Numbers of movie projectors on hand:

3.

SCHOOL DISTRICT

a.

16mm ------~--------------------------------------Standard
Convertible Super

b.

8mm silent (reel to reel)-----

c.

8mm sound (reel to reel)------

d.

8mm silent (cartridge)------------------

e.

8mm sound (cartridge)-------------------

f.

8mm silent (cartridge and reel to reel)--

-------

If you were given a grant at the rate of two dollars per student
for the purchase of movie projectors, what percentage of the
funds would your district spend on the following types of equipment? (Assuming films were readily available for each type):
a.

16DID •••-••••••••••••••••••••••••••••••••-••••-••••

Qsznvertible
b.
c.

----8mm sound (reel to reel) -----8mm silent (reel to reel)

%

%

d.

8mm silent (cartridge)

e.

8mm sound (cartridge)

f.

8mm silent (cartridge and reel to reel)--

Standard

Super

------------------------------------

I

,.

!

%

%

!

!

%

%

TOTAL---------------•-------•------------------------

,.

1001

4.

Comments as to preferences:

5.

Would you like to receive a copy of the abstract for this study?
Yes

Please return completed form to:
Please note: An address was redacted due to privacy concerns.

---

No
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Dear Dr.

__________,

The Washington school districts have been
very responsive to my request regarding eight and
sixteen millimeter projectors, and the returns
are showing significant trends. Therefore, 1 am
very anxious to have the study as representative
as possible.
Enclosed is a copy of the questionnaire with
accompanying letter in case the original did not
reach you. lf the completed questionnaire has
already been mailed, please disregard this reminder
and accept my sincere appreciation for your helpful
cooperation.
Sincerely yours,

M. E. Ruth
Encls.

APPENDIX B
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TABLE I
TOTALS OF SIXTEEN AND EIGHT MILLIMETER
MOTION PICTURE PROJECTORS
Numbers of motion picture projectors on hand:
a.

16!111l - - - - - - - - - - -

--- -------- Convertible

Sueer

4,053

Stagdard

b.

8mm silent (reel to reel)

17

52

17

c.

8mm sound (reel to reel)

0

l

6

d.

8mm silent (cartridge)

581

111

e.

8mm sound (cartridge)

10

2

f.

8mm silent (cartridge and reel to reel)

0

0

g.

Total 8mm - - - - - -

------ --- ----- -

797

Future preferences (based on hypothetical grant):
a.

16mm - -

- - -

------ - - - - - - - - - - - - 1,025
Q2nvert!;ble

b.

8mm silent (reel to reel)

c.

8mm sound (reel to reel)

d.

8mm silent (cartridge)

••

Su2er

Standard

62

197

45

6

101

13

1,318

326

8mm sound (cartridge)

237

19

f.

8mm silent (cartridge and reel to reel)

353

16

g.

Total 8mm - - - - - -

- - - - -- -- --- - - -

2,693

45

TABLE 11
PERCENTAGES FROM TOTALS OF SIXTEEN AND EIGHT
MILLIMETER MOTION PICTURE PROJECTORS
Numbers of motion 2icture 2rojectors on hand:
a.

16rnrn - - - - - - - - - - -

- - - - - - - - - - - ..
Convertible

b.

8mm silent (reel to reel)

c.

8mm sound (reel to reel)

d.

83.57%
Standard

Su2er

0.35%

1.07%

0.35%

0%

0.02%

0.12%

8mm silent (cartridge)

11.98%

2.29%

e.

8mm sound (cartridge)

0.21%

0.04%

f.

8m silent (cartridge and reel to reel)

0%

0%

g.

Total 8mm - - - - - - - -

- - - - - - - - - - - - - 16.43%

Future 2references (based on hy1>0thetical grant):
a.

16mm - - - - -

- .. - - - - ------Convertible

-Su2er

27.57%

Standard

b.

8mm silent (reel to reel)

1.67%

5.30%

1.21%

c.

8mm sound (reel to reel)

0.16%

2.72%

0.35%

d.

8nm silent (cartridge)

35.45%

8.771.

e.

8m sound (cartridge)

6.371.

0.51%

f.

811111. silent (cartridge and reel to reel)

9.491.

0.43%

g.

Total 8nm - - - - - - - - - - - -

----

- 72.43%
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FIGURE 2
P8$t and future preference for 16mm and 8mm projectors as tabulated from 57 responding first-class
school districts in the state of Washington. (MACHINES IN PERCENTAGE)

.:::,.

°'

47

TABLE III
DOLLAR VALUE OR REPLACEMENT COST OF SIXTEEN
AND EIGHT MILLIMETER K>TION
PICTURE PROJECTORS
Motion picture projectors on hand:
a.

161'11111 - - - - - - - - - - -

------ ---Convertible

b.

8mm silent (reel to reel)

c.

8mm sound (reel to reel)

d.

$2,796,570
Standard

Super

$2,788

$ 6,916

$ 2,788

0

500

1,400

8nm silent (cartridge)

75,530

14,985

e.

8mm sound (cartridge)

4,000

950

f.

8mm silent (cartridge and reel to reel)

0

0

g.

Total 8mm - - - - - - - - - - - - - - - - - - - - $109,857

Future preferences {based on hxpothetical grant}:
a.

16nm - - - - -

------ ------- - - - Convertible

$704,382

Super

Standard

$10,196

$ 26,238

$ 7,405

2,628

49,947

4,939

b.

8mm silent (reel to reel)

c.

8mm sound (reel to reel)

d.

8mm silent (cartridge)

171,184

44,096

e.

8mm sound (cartridge)

99,172

9,403

f.

8nm silent (cartridge and reel to reel)

49,365

2,561

g.

Total 8mm - - - - - - - -

- - - - - - - - - - - - $472,134
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TABLE IV
PERCENTAGES FROM DOLLAR VALUE OR REPLACEMENT COST
OF SIXTEEN AND EIGHT MILLIMETER
MOTION PICTURE PROJECTORS
Motion picture projectors on hand:
a.

16111D - - - - - - - - • - -

------ Convertible

b.

8nm silent (reel to reel)

c.

8nm sound (reel to reel)

d.

96.22%
Standard

Super

0.10%

0.23%

0.10'9

0%

0.02%

0.05%

8na silent (cartridge)

2.60%

o.s1i

e.

8mm sound (cartridge)

0.14%

0.03%

f.

8mm silent (cartridge and reel to reel)

0%

0%

g.

Total 8mm -

- - - - - - - - -- - - --

---

3.78%

Future preferences (based on hypothetical grant):
a.

16mm - - - - -

------ ------- - - - - Convertible

Super

59.87%

Standard

b.

8mm silent (reel to reel)

0.84%

3.23%

0.19%

c.

8mm sound (reel to reel)

0.44%

4.74%

1.11%

d.

8nm silent (cartridge)

19.041

2.12%

e.

8mm sound (cartridge)

12.88%

1.54%

f.

8mm silent (cartridge and reel to reel)

6.12%

0.26%

g.

Total 8mm - - - - - - - - - - - -

- - - - -- - - -

40.13%
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FIGURE 3
Past and future preference for 16mm and 8mm projectors as tabulated from 57 responding first-class school districts
in the state of Washington. (DOLLAR VALUE OF MACHINES IN PERCENTAGE)
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TABLE V
RATIO OF STUDENTS TO SIXTEEN AND EIGHT
MILLIMETER MOTION PICTURE PROJECTORS
AVERAGES OF PAST PREFERENCES
One 16mm projector for each 137 students
One

8mm projector for each 669 students

AVERAGES OF FUTURE PREFERENCES
One 16mm projector for each 109 students
One

8mm projector for each 158 students

EXTREMES IN INDIVIDUAL SCHOOL DISTRICTS
Past Preferences
One 16mm projector for each

75 students (lowest ratio)

One 16mm projector for each

384 students (highest ratio)

One

8mm projector for each

142 students (lowest ratio)

One

8mm projector for each 8500 students (highest ratio)

Sum of Past and Future Preferences
One 16mm projector for each

63 students (lowest ratio)

One 16mm projector for each

256 students (highest ratio)

One

8mm projector for each

One

8mm projector for each 2701 students (highest ratio)

62 students (lowest ratio)

APPENDIX C

SELECTED COMMENTS FR.OM QUESTIONNAIRES
The following comments are representative of those
received on the questionnaires:
"l6mm seems preferable to 8mm sound, both from picture quality and cost for general classroom use.

8mm is

complicated by variety of formats and rapid change in equipment design."
"If the 8mm sound cartridge projectors were less expensive, we would convert to these.

Then, too, the films

are still too expensive."
"Availability of funds for films or source with
reasonable rental would be an important factor in finalizing an order for projectors.

In addition, individualized

instruction plays a part in determining equipment."
"With our emphasis on individualized instruction we
find the 8mm cartridge most valuable."
"The super 8mm cartridge lends itself nicely to the
inquiry and individual learning approach.

We are presently

producing on a local production basis our own super 8mm
cartridges ...
"Endless loop machines concept is good but machinery
is bad with too much internal friction inside the cartridge
for reliable operation.

8mm sound too expensive - almost

as expensive as 16mm unless you self produce."
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"With the rapid development of the 8nun reel to reel
and self contained cartridge it is difficult to make an intelligent selection at this time."
"The more we involve the students in independent
study, the more valuable the Super-8 equipment becomes."

"A grant of this kind would enable us to go into the
use of Super-8mm films, assuming films were available.

I

would hope, however, that we could also purchase super-8
cameras (two, as a beginning) to check out to teachers for
production of super-8 films.

The film-loop cartridges and

projectors would be primarily for small group or individual
use."

